Summary. After priming with oestradiol, ovariectomized rats were given 6 days of progesterone treatment in which two doses of 50 ng oestradiol were given on Days 3 and 6. This basic treatment allows the oestradiol-induced (1st injection) disappearance of uterine sensitivity to decidual stimuli to occur. Cycloheximide could not mimic oestrogen action in the production of the uterine refractory state. However, a high dose (500 \g=m\gper animal) of this inhibitor given with the first injection of oestradiol allowed the uterus to remain in a neutral state and to respond to decidual induction after the second dose of oestradiol. By delaying the injection of cycloheximide after the first oestrogen treatment, protein synthesis requisite to the occurrence of uterine refractoriness would not take place within 12 h after the 'nidatory' oestrogen injection.
Introduction
In rats and mice, sensitization of the uterus to implantation requires that small amounts of oestrogen should act in addition to the permissive role carried out by progesterone secretion (see Finn, 1977) . Uterine receptivity, however, is short-lived and evolves after a few hours into a refractory state in which the uterus is no longer adapted to the implantation reaction. In the pro¬ gesterone-dominated uterus, small amounts of oestrogen thus induce a sequence of events resulting in a state of insensitivity which may therefore be taken as a criterion for 'nidatory' oestrogen action (see Psychoyos, 1974) .
Previous work showed that actinomycin D could neither elicit nor prevent the occurrence of the uterine refractory state (Leroy, Van Hoeck & Bogaert, 1976) . Together with other data from the literature (Finn & Martin, 1974) , this observation suggested that at least some of the effects of 'nidatory' oestrogen are not mediated through genetic transcription. It has been also repeatedly stressed, for the uterus (Gorski & Nelson, 1965; Mueller, 1965; Notides & Gorski, 1966; Hamilton, 1971) as well as for other target systems (Tomkins et al, 1969; Smith & Ecker, 1970; Brächet, 1972) , that steroid hormones might directly control RNA translation. A pre¬ liminary report of examination of the possibility that 'nidatory' oestrogen would regulate some of the endometrial cell functions by directly influencing protein synthesis concluded that such was not the case (Leroy, Bogaert & Van Hoeck, 1975 (Yochim & De Feo, 1962) .
Hormones were injected subcutaneously in 50 or 100 pi arachis oil and cycloheximide, dis¬ solved in 0-5 ml 0-9% (w/v) NaCl, was given intraperitoneally. After recording of macroscopic deciduomal responses, the excised uterine horns were weighed separately for each animal.
Results

Experiment 1
As shown in Table 1 , the control animals having received only one dose of oestradiol on Day 6 of progesterone treatment (Group I) developed a fairly large decidual reaction in both horns, but only 1 rat responded to induction when oestradiol had been given on Days 3 and 6 (Group II). Psychoyos, 1974; Finn, 1977) . The method employed in the present work consists in delaying the application of a decidualizing stimulus after the injection of a small dose of oestrogen to ovariectomized animals treated chronically with progesterone. If stimulation of the uterine horns is applied later than 24 h after the oestrogen, decidualization fails to occur (Meyers, 1970 Cycloheximide has been widely used as a specific inhibitor of ribosome-dependent polypeptide synthesis in eukaryotes (see Sisler & Siegel, 1967) . This drug is able to prevent oestro¬ gen-induced protein synthesis in the rat uterus (Gorski & Notides, 1969; Jensen, Numata, Brecher & De Sombre, 1971 ). The present results indicate that cycloheximide is unable to mimic the desensitizing effect of oestradiol (Groups Ilia, b and c, Table 1 ). However, when this inhibitor was given shortly before the first dose of oestradiol it was capable of abolishing the oestrogenic effect, provided that the amount given was 500 pg per rat. Under such conditions this drug allowed the uterus to remain in the neutral state and to respond positively to further oestrogenization and deciduomal induction (Group IVc, Table 1 ). Our results therefore suggest that the occurrence of the uterine refractory state, which follows uterine receptivity as an ultimate consequence of'nidatory' oestrogen action, somehow requires protein synthesis.
Pertinent to this discussion are the data indicating that several effects of'nidatory' oestrogen can not be mediated through stimulation of DNA transcription. Finn & Martin (1972) reported that actinomycin D given before a small dose of oestradiol did not prevent the Pontamine blue reaction or the stromal oedema which can be observed in the progestational uterus in response to an oil decidual stimulus. It was also found that under such conditions the antibiotic could only delay decidualization without being able to abolish it. The occurrence and transmission of the oestrogen-dependent information allowing the decidual response are thus not precluded by this drug. Moreover, subsequent studies Pollard, Bredl & Finn, 1973) showed that actinomycin D did not prevent the oestrogen-induced attachment of blastocysts transferred from mice in delayed implantation, or the "second stage" of uterine closure which also depends on 'nidatory' oestrogen (Pollard & Finn, 1972) . Far from having an inhibitory effect, actino¬ mycin D was found capable of inducing attachment of delayed blastocysts (Finn, 1974; Finn & Downie, 1975; Aitken, 1977) . Our own results, using an experimental programme similar to that employed in the present work, showed that even high doses of actinomycin D could not prevent the uterine refractory state (Leroy et al, 1975) .
By adding the above mentioned evidence to the inhibitory effect of cycloheximide which we observed, we suggest that 'nidatory' oestrogen at least partly acts by allowing translation of stable m-RNA (or class of RNAs). A general model for the onset of ovum implantation in which such an effect is accounted for has been presented (Leroy, 1978) .
With an oil stimulus deciduomal induction is necessarily mediated through the uterine epithelium, but it has been suggested that scratching by-passes this initial step and acts directly on the stroma (Finn & Martin, 1974) . Another interpretation, however, is that uterine trauma can elicit decidualization only if it also damages the epithelium and that the release of some epithelial message is therefore requisite (Psychoyos, 1974; Thibault, 1978 (Smith, Martin, King & Vértes, 1970; Pollard & Martin, 1975) .
The time-related effect of cycloheximide that we observed in Exp. 2 indicates that the protein synthesis which is involved in the mechanism of uterine refractoriness takes place between 12 and 16 h after oestrogen administration. Surani (1977) has shown that for the same duration of 'nidatory' oestrogen action there is a peak production of newly synthesized proteins of high molecular weight in the rat uterus. Although these observations do not allow a clear distinction between uterine protein secretion and synthesis they may nevertheless bear relevance to the occurrence of uterine refractoriness. F.L. is "Chercheur Qualifié" at the Belgian F.N.R.S. This work was supported by a grant from the Belgian F.R.S.M.
